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1. HEJIb OCBOEHUA JUCIHHUITJINHBI

Jucrunmuaa  «MicroPython st yCTpoWCTB yMHOTO J0Ma» BXOJIUT B TMPOTPaMMY
OakanaBpuata «[lpuxmagnas wuHpOpmaruka» mo HampasiaeHuto 09.03.03  «Ilpuknannas
nHpopMaTtukay W wu3ydaercs B 5 cemectpe 3 kypca. Jucnmmumny peamusyer Kadenpa
MaTEMaTHYECKOr0 MOJIEIMPOBAHUSA M MCKYCCTBEHHOIO MHTE/UIEKTa. J[MCUMIUIMHA COCTOMUT U3 4
pa3zenoB U 9 TeM M HampaBlieHa Ha U3y4eHHEe MPOrpaMMHUPOBAHUS MUKpPOIpOIEcCOpa KOMIIaHUU
Espressif Systems esp32-c3 B cpeae MicroPython. BynyT npeminoxensl npakTHuecKue padoThl,
Ha4YMHAasl OT MPOCTEHIINX — 3arpy3KH NPOIIMBKU U MUTaHUA cBeToauo10M. COOpKa MpOTOTUIIOB
Ha MAaKeTHBIX IUIaTax [MpeanojaraeT OBJaJEeHUE HAYalbHbBIMM 3HAaHMAMHU B 00JIaCTH
ANEKTPOTEXHUKH U HaBBIKAMH B 00JIACTH MalKH.

Llenpt0 OCBOEHUS AMCLUILIUHBI SBIsETCS (POPMUPOBAHHE y CTYAEHTOB TEOPETUYECKHX U
MPAKTUYECKUX HAaBBIKOB Pa3pabOTKU MPOTPaMMHOIO OOECHeueHUss MHUKPOIPOLIECCOPOB,
HCIOJIb3YEMBIX JJI1 aBTOMATHU3allMM B paMKax IIPOEKTOB YMHOTO JJOMA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

OcBoenne aucuurumHbel «MicroPython s ycTpoiicTB yMHOro 10Ma» HampaBieHO Ha
dhopmMupoBaHHE Y 00YUAIONTUXCS CICTYIOMNX KOMIETEHIIUN (YacTH KOMIIETEHITUN):

Tabnuya 2.1. Ilepeuenv xomnemenyuil, Gopmupyemvix y o00Y4arowuxcsi npu 0c60eHuu
QUCYUNIUHBL (Pe3VTbMAambl 0C80EHU OUCYUNIUHDL)

NHaukaTopsl 10CTHKEHUST KOMIIETEH T

HIndp Komnerenuus o
(B paMKax TaHHOW JUCITUTIIIUHBI)

CnocobeH npUMEHSTh
€CTeCTBEHHOHAYYHBIC U
00IIIeNH)KEHEPHBIC 3HAHUA,
METO/bl MATEMaTUYECKOTO
aHayM3a u

OIIK-1 MOJEIINPOBAHUS,
TEOPETUYECKOI0 U

OIIK-1.1 3HaeT OCHOBBI MaTeMaTHKH, (PU3UKH,
BBIYMCIIUTEIILHON TEXHUKU U TTPOTPaMMHUPOBAHUS;
OIIK-1.2 YmMeer pewiaTh CTaHIapTHHIE
npo¢eCCHOHANIBHBIC 3a/1a4U C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U 00IIe-MHXCHEPHBIX 3HAHUH,
METOJIOB MAaTEMAaTHYECKOT'0 aHAIN3a 1
MOJCJIUPOBAHNS;

OKCIICPUMCHTAJIBbHOT' O
P OIIK-1.3 Bnageer HaBbIKaMH TEOPETHYECKOTO U
HCCJIEIOBaHUS B
o 3KCHepI/IM€HTa.HBHOI‘O HCCIICIOBAHUS O6I>CKTOB
npodeCcCHOHATbHON .
po¢eCCUOHATBHON JIEATETLHOCTH;
HCATCIIBHOCTHU

OIIK-7.1 3HaeT OCHOBHBIE S3BIKHA IPOIPAaMMHUPOBAHMS U
paboThl ¢ 0a3amMu TaHHBIX,

OTIEPALMOHHBIE CUCTEMbI U 000JI0YKH, COBPEMEHHBIE
IporpaMMHBIE CpeIbl pa3paboTKu

UH(POPMALTMOHHBIX CUCTEM M TEXHOJOTUN

Cnoco6en pazpadareiBath |OIIK-7.2 YMeeT npuMeHsITh S3bIKH POTPAMMHUPOBAHHS
AJITOPUTMBI U TIPOTPAMMBI, (U PabOTHI C 6a3aMU JaHHBIX,

OIIK-7 MIPUTOAHBIC JJIS COBPEMEHHBIC ITPOTrPAMMHBIC CPEJIbI pa3padOTKH
MIPAKTUYECKOTO UH(POPMAITMOHHBIX CUCTEM U TEXHOJIOTUH JUIs
MPUMEHEHHUS aBTOMAaTH3aLMU OU3HEC-TIPOIIECCOB, PEIICHUS

NPUKJIaTHBIX 33/1a4 Pa3IMYHbIX KJIACCOB, BEICHUS
0a3 JaHHBIX ¥ UHPOPMAITMOHHBIX XPAHUJIHIIL
OIIK-7.3 Biageet HaBbIKaMH IPOTrPaMMHUPOBAHUS,
OTJIA/IKK U TECTUPOBAHHUS IPOTOTUIIOB
IPOrPaMMHO-TEXHHUUYECKHX KOMIUIEKCOB

I1K-4 OpraHu3allMOHHOE 1 I1K-4.1 3HaeT OCHOBBI IPOTPAMMHUPOBAHMUS;




Hudp

Komnerenuus

NHaukaTopsl 10CTHKEHUST KOMIIETEH MU
(B paMKax TaHHOW JUCITUTIIIUHBI)

Ha A3bIKaXx

TEXHOJIOTUYECKOE
obecrieueHre KOJUPOBaHUS

MIPOrpaMMHUPOBAHHUS

IPOrpaMMHUPOBAHUS;

MIPUIIOKEHU N

KOAUPOBAaHUA

COBpPEMEHHBIE 00BEKTHO-OPUEHTHUPOBAHHBIC S3BIKU

COBPEMEHHBIE CTPYKTYPHBIE SI3bIKU
POrpaMMUPOBAHUS; A3bIKH COBPEMEHHBIX OM3HEC-

I1K-4.2 YMeeT KoaupoBaTh Ha SI3bIKAX
HpOrpaMMHUPOBAHUS; TECTUPOBATEL PE3YILTATHI

[1K-4.3 Bnaseer HaBbIKaMH pa3pabOTKU Ko/a
MH(GOPMALIMOHHOH CUCTEMBbI; HaBbIKaMH BEpU(PUKALIUN
KoJ1a H”HPOPMAIIMOHON CHCTEMBI

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctummza «MicroPython amst ycTpoiicTB yMHOTO 10Ma» OTHOCUTCS K OJIOKY TIO BBIOODY
0JI0ka 00pa3oBaTEIILHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3oBaTenbHOW MpOTrpaMMBbl BBICIIETO OOpa30BaHUs OOyYaroNIHECs TaKkKe

W/WIM  TIPaKTHKH,

CIOCOOCTBYIOIITHE

JOCTHIXCHHIO

3aIJIaHUPOBAHHBIX PE3YyJbTAaTOB OCBOCHMS AUCUUIUIMHBI «MicroPython ans ycTpoiicTB ymHOTO

OCBaWBaIOT JIPYIHE  JUCIUIUTHHBI
JI0May.
Tabnuya 3.1. Ilepeuens

xomnonenmos OIl BO,

3AN1AHUPOBAHRHbLX PEe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

CROCOOCMBYIOWUX  OOCMUNCEHUTO

Mudgp Hanmenosanne mgﬁfﬁ:ilif{il:/yl\;zl:;:n, nnc&orf;;lll{)lill(/)l\ﬂy;eynn,
KoMueTeHumHI NMPaKTHKH* NMPaKTHKH*
CHUMBOJILHBIE METOIBI Kubep6e3omnacHocTs
MaTeMaTUYeCKOro aHallu3a; | MPeaNpUsATHUS;
Anrebpa u aHATUTHYECKas Java: 0a30BbI€ KOHLIENIIUN U
reometpust; Juckpernas OMOIMOTEKH KJIACCOB;
MaTreMaTHKa U NmuTtanmonHoe
Crioco0OeH mpuMeHSITh MaTeMaTH4yecKas JJOTHKa, MOJEIIUPOBAHUE;
€CTECTBEHHOHAYYHbIE Teopust BepoATHOCTEN U NmuTtannonnoe
U OOIICHH)KEHEPHBIE | MaTeMaTU4ecKas CTaTUCTUKA; | MOJCTMPOBAHUE CETEBHIX
3HAHUS, METOJIBI Teopust KoHEUHBIX TpadOB; | CHUCTEM;
MaTeMaTH4eCKOTo CHUMBOJIbHBIC U YUCJICHHBIC | AHAIU3 OOJBIINX JaHHBIX;
OITK-1 aHajn3a u METO/Ibl HHTETPUPOBAHUS DKOHOMETPHKA;
MOJEIIUPOBAHUSA, g depeHIaTbHBIX Hayuno-uccnenoBarenbckas
TEOPETHYECKOTO U ypaBHEHUI; AITOPUTMBI B | paboTa (Tony4ueHue
AKCIEPUMEHTAIBHOTO CTPYKTYpHbI IaHHBIX; MIEPBUYHBIX HABBIKOB
HCCIICIOBAHUS B [udposast rpaMOTHOCTB, Hay4YHOUCCIIE0BATEIIbCKOM
npodeccCHOHAbHON | OCHOBBI MPOTPAMMHPOBAHUS; | paOOTHI);
NEATeIbHOCTH [udposast rpaMOTHOCTB, Texnonornueckas

TEXHOJIOTHS
IPOrpaMMHUPOBAaHUS;
[Tapagurmsl
nporpamMmupoBanus; Pusuka;
HHTennexTyanbHble CUCTEMBI;

(IPOEKTHOTEXHOJIOTHYECKas)
MIPaKTUKA;




IMpenmecTn " TToca "
Mud Haumenosanue ncpfdl:m;fibl/yl\;‘:)m .:n He Morfmelllli)ll,ll(/)nlﬁ) ; JIN
p KOMIIETeHIIHH Amen *Hy ’ Amen *Hy ’
NPAKTHKH NPAKTHKH
XUMHS 1 9KOJIOTHS
OKpY>KarOILIEH Cpelibl;
AJNTOPUTMBI M CTPYKTYPBI ANTOPUTMBI B CTPYKTYPBI
nansbix; Ludposas nansbIX; Lludposas
IPaMOTHOCTb, OCHOBBI IPaMOTHOCTb, OCHOBBI
IpOrpaMMHUPOBAHUS; MpOrpaMMHUPOBAHUS;
[udposast rpaMOTHOCTB, [udposast rpaMOTHOCTB,
TEXHOJIOT S TEXHOJIOT S
MIPOrpaMMHUPOBAHUS; MPOTpaMMHUPOBAHUS;
Crniocoben [Mapagurmsl [Mapagurmsr
pa3pabaThiBaTh MIPOrpaMMHUPOBAHUS; MPOTpaMMHUPOBAHUS;
QITOPUTMBI U HNurennexryanbHble cucTeMbl; | IHTEIEKTyanbHbIE CUCTEMBI;
OIIK-7 MIPOTrpaMMBlI, Kubep6e3omnacHocts Kubep6e3omnacHocts
MPUTOJHBIC JJIs npennpusaTus; Java: 6a3oBbie | MpeanpusaTHs; Java: 6a30BbIe
MIPaKTUYECKOTO KOHIIEIINU U ONOINOTEKHN KOHIIEIIAN U ONOINOTEKHN
MIPUMEHEHUS kinaccoB; CUCTEMEI kinaccoB; CUCTEMEI
MOJICPKKU TTPUHATHS MTOAICPKKH TPUHSATHS
pemienuii; MurannonHoe | pemenuii; Mmuranmonnoe
MojenupoBanue; [lakeTol MojenupoBanue; [lakeTol
CHMBOJIbHBIX BBIUUCIICHUN B | CHMBOJIBHBIX BBIUYHCIICHHUH B
npodeCCHOHATbHON npo¢eCcCuOHATBHON
nearenbHocTy; [lapamnensHoe | gestensHOCTH; [lapamiensHoe
MIPOrpaMMHUPOBAHUE; IPOrpaMMHUPOBAHUE;
HayuHo-uccnenoBarenbckas
pabora (TosrydeHue
MEPBUYHBIX HABBIKOB
HAay4YHOHUCCIIEIOBATEIbCKON
paboTh);
TexHomorngeckas
(IPOEKTHOTEXHOJIOTYECKast)
MPaKTHKa,;
HayuHo-uccnenoBarenbckas
AJNTOPUTMBI U CTPYKTYPbI
pabora;
JAHHBIX
Opranu3zaiuoHHOE U [IpegaumnioMHas npakTHKa;
[Mudposas rpaMOTHOCTb, o
TEXHOJIOTHYECKOE KommbroTepHsbIil MpakTUKyM
OCHOBBI ITPOTPAMMHUPOBAHUS;
obecrieyeHne 10 HH(GOPMALIMOHHBIM
[Mudposasi rpaMOTHOCTB, sk
I1IK-4 KOJIMPOBAHUSA TEXHOJOTHAM**;
TEXHOJIOT U .
Ha sSI3bIKax KommnbroTepHslil mpakTUKyM
IpOrpaMMHUPOBAHUSL;
MIPOTPaMMHUPOBAHUS 10 CTATUCTHYECKOMY aHAJU3Y
[Tapagurmst sk
JaHHBIX **; BBeneHUE B
IpOrpaMMHUPOBAHUS;

I/IHTCJ'IJ'ICKTyaJ'II)HI)Ie CUCTEMBI,

00ydYeHHE C MOIKPEIIIICHUEM;
Java: 0a30BbIC KOHIICIIIIUHA U
OMOJIMOTEKH KIIACCOB;
ITakeTsl CHUMBOJIBHBIX
BBIYMCIICHHUI B
npodeccroHabHOM
JeITEIbHOCTH;

Practicum in Artificial
Intelligence™*; [TapannensHoe
IPOrpaMMHUPOBAHHE;




IIpexmecTByOIINE ITocnenyrommue
Mudgp Hanmenosanne nncﬁul:mnﬂbl/yMol;ynn lII/ICIII/IHJIl/Il]I-I)II,I/I\IiLIIyJIl/I
9 9

KOMICTCHIIHH NMPaKTHKH* NMPaKTHKH*

BBenenue B poOOTOTEXHUKY:
0a30BbIe AITOPUTMBI U
METOJIBI;

* - 3aI0JIHAETCS] B COOTBETCTBUM ¢ Marpuueil komnereniuii u CYII OIT BO
** - 3JIEeKTHBHBIC TUCHUIUIMHBI /IPAKTHKH




4. OFBEM JJUCHUILJIMHBI U BUJbI YYEBHOH PABOTHI

Oobmas Tpya0eMKOCTh aucuuruinabl «MicroPython nmst yeTpoiCTB yMHOTO JOMay COCTABIISIET «3%» 3a4E€THBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam O0C8OeHUs 00PA308AMENbHOU NPOCPAMMbL 8blCUlec0 00pa308anus OJisi OYHOU (HopMbl
00yuenus.

Bupa yueOHoii padoThI BCETO, ax.u. CeMeCST P(-bD)
Koumaxmmnas paboma, ax.u. 36 36
Jlekuuu (JIK) 18 18
Jlaboparopusie pabots (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ansirus (C3) 18 18
Camocmosmenvhas paboma 0by4arwuxcs, axK.u. 72 72
Koumponw (sx3amen/3auem c oyenkoil), ax.u. 0 0
Oo0masi TpyA0eMKOCTh AU CHMIIJIMHbBI aK.4. 108 108
3a4.e/l. 3 3




5. COAEP)KAHUE JUCIIUAITIJIMHbI

Tabnuya 5. 1. Coodeporcarue oucyuniunsl (Mo0yis) no sudam y4ebHou pabomol

Bu
Homep HaunmenoBanmue pasagena oy
HaunmeHoBaHune TeMbl Coaep:xanue TeMbl yueOHO#
pa3nea AUCHHMIIAHBI .
padoThl
Muxkpomporieccopsl ITnata esp32-c3. [TonsTre 06 apXUTEKType PaccmarpuBaercs mnara ESP32-C3 kak ocHOBa JIsl YCTPOHCTB
Pazmen 1 |kommanmu Espressif Systems 1.1 RISC-V. YMHOTO JIoMa B 00BSCHSAETCS] MPUHIIUT paboThl apxutekTypsl RISC- | JIK, C3
V, nexarieil B OCHOBE €€ MUKPOKOHTPOJIIIEPA.
3arpy3ka npoImBKH OT micropython Ha esp32- |[Toka3siBaeTcs MpoIecc MOArOTOBKH IUTATHI K paboTe, a UMEHHO
2.1 ¢3 mpu OMOIIN YTHITUTHI esptool. 3arpy3ka npommBkd MicroPython va ESP32-C3 ¢ ucnonszoBanuem | JIK, C3
YTWIHTHI esptool.
Iudporssie Berxoapr GPIO u moaxmouenne k- |OOBbsCHAETCS MPUHIUTT paboThl ¢ udpoBsiMu BhiBomamMu GPIO u
MicroPython u ynpasnenue 2.2 |uuMm nepudepuu. paccMaTpHBaroTCst CriocoObl MOAKIIOYEHUS K HUM Pa3IMYHbIX JIK, C3
IU(PPOBBIM BXOJIaMU H UCTIOJIHUTEIILHBIX YCTPOUCTB M JATYHKOB.
Paznen 2 >
BeIxo0M GPIO Amnanoro-udposoii npeodpazosarens (ADC) | PaccmatpuBaeTcs HCIIONb30BaHHE BCTPOSHHOI'O aHAIOTO-

23 Ha BeiBogax GPIO. uudposoro npeodpazosarens (ADC) ans cunteiBanus ananoroseix | JIK, C3
curHanos ¢ BeiBoJioB GPIO.

OOBSICHSIOTCS OCHOBBI aCHHXPOHHOTO IIPOrPaMMHUPOBaHKS B
AcuHXpOHHOE nporpammupoBanue B Python

2.4 MicroPython 115t 5¢(eKTUBHOTO BBIIOIHEHHS OJJHOBPEMEHHBIX JIK, C3
3a1a4 0e3 OJIOKUPOBKU OCHOBHOTO MOTOKA BBITIOJIHCHUSL.
3akon OMa ¥ ero NpUMCHEHHUE B PaccmarpuBaercs 3akoH OMa Kak OCHOBa IS pacyera
3.1 cxemoTexauke. COMPOTUBICHUS U UX AJIEKTPUIECKUX IIETIEH, a TaK)Ke TToKa3bIBaeTcs, Kak mpumeHsaTs ero | JIK, C3
OCHOBbI YTEKTPOTEXHHKH MapKHPOBKA. Ha MPAKTHKE U ONPEAeSIITh HOMHHAJ PE3UCTOPOB 110 MapKI/IpOBKE:.
Paznen 3 OOBsIcHICTCS Ha3HAYEHUE ONITPOHOB | PeJie IS TalTbBAHUTIECKOMN
39 Onropsseska u pene. Hludpatopst n Pa3BA3KHA U KOMMYTAITH HATPY3KH, a TAK)KE MIOKa3bIBAIOTCS K. C3
’ nermudpaTopsl. TIPUHIIMITEI pa0OThI MUGPATOPOB U ASMUPPATOPOB IT 00paOOTKH ’
CHTHAJIOB.
PaccmarpuBaercs nerkoBecHbI npotokor MQTT, o0bsicHsETCS €ro
41 IIpotokon MQTT APXUTEKTYPA «U3AATEIb-TTOATUCYUKY» U TIOKa3bIBAETCS €T0 JIK. C3
’ MPUMEHEHHUE JIIs1 OOMeHa TAaHHBIMU MEXY YCTPOHCTBAMU YMHOTO ’
Y,uaneuﬂﬂoe yhIpaBJcHUE JoMa.
Pasnen 4 |yctpofictaami yMHOro oma OOBsICHAIOTCS BO3MOXKHOCTH TexHojoruu Bluetooth Low Energy
42 Bluetooth ¢ Hu3kIM 3HEprONOTPEOICHIEM (BLE) mis opranu3saiuu 0ecripoBOIHON CBSI3H, a TAKKE JIK, C3

TOKa3bIBACTCA €€ UCII0JIb30BaHUC JId YIIPABJICHUA U MOHUTOPHUHT A
YCTpoﬁCTB C HU3KUM 3Hepron0Tpe6neHMeM.

* - 3amonusiercs Toiapko o QUHOM dopme oOyuenus: JIK — nexyuu; JIP — nabopamoprvle pabomot;, C3 — npaxmuueckue/ceMunapcKue 3aHamus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuyeckoe obecneverue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cnenuajn3upoBaHHoOe
yueOHOe/1adopaTopHoe
obopynosanue, I[1O u
MAaTepHAaJIbI 1JI51 0CBOCHUS
AUCHUILIUHBI
(mpu He0OXOAUMOCTH)

AynuTtopust 1711 TPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS

Kommbrorep/HOyTOYK C
pocrtynoM cetu MarepHer
U 3JIEKTPOHHO-

JleximoHHast KOMIUICKTOM CIEIUATM3UPOBAHHOM MeOenu; | oOpa3oBaTeNbHON cpefe
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU YHuBepcurera, 6paysep,
CPEICTBAMU MYJIbTUMEINA NIPE3CHTALUM. [1O nna mpocmotpa PDF,
Sanexc TenemocT.
Ayputopust UIsl TPOBEICHUS 3aHATUN
CEMHHApPCKOr0 TUIa, TPYIIOBBIX U
I/IH,Z[I/IBI/III)[ QJIBHBIX Kc,)HIc)yanauHﬁ TEKYIIEeTO maketHas miara ESP32-C3
4 YABTELIH, TCIY ESP32 SuperMini WiFi
KOHTPOJISI U POMEXKYTOYHOM aTTecTaluH,
CemuHapckas Bluetooth; makernast miara
OCHAIICHHAs] KOMILIEKTOM -
. MoJI aliKy; CBETOIUOIBI U
CHelHaTN3UPOBAHHON MeOeH U
COTIPOTUBIICHUS
TEXHUYECKUMH CPEJICTBAMU MYJIbTUMEINA
MpE3EHTaIH.
Aypautopust ISl CaMOCTOATEIbHOU PaboThI
og an}ogmxlc[ﬂ (MoxeT I/ICHOJ‘IBSOBagbCH JUISt MaxeTHas naara ESP32-C3
s y a ESP32 SuperMini WiFi
. | MpOBeIeHUsI CEMHUHAPCKUX 3aHSATUH U
CaMOCTOSTEIIbHOU N Bluetooth; MmakeTHas miara
KOHCYJIbTaIMi), OCHAILIIEHHAs! KOMIJIEKTOM 9
paboThI 1oJ1 MaiiKy; CBETOAMObI U

CTeLUANIN3UPOBAHHON MeOenu U
KomnberoTepamu ¢ goctynom B DMOC.

COIIPOTUBJICHUA

* - ayauTopHs ISl CaMOCTOATEIbHON paboThl oOydarontuxcs ykaspiBaeTcsi OBA3ZATEJIBHO!

7.  YYEBHO-METOJIUYECKOE
JUCHHUIIVIMHBI

OcnosHnas tumepamypa:
1. benn Y. MicroPython nist MukpokonTposiepoB u mpoektoB [oT. Mocksa, 2024
2. Cnanzep I'. MicroPython nys MukpokoHTposuiepoB. Mocksa, 2019
Jlononnumenvnas numepamypa:
1. UuTepnperarop RISC-V
(https://www.cs.cornell.edu/courses/cs3410/2019sp/riscv/interpreter/#
Pecypcor unghopmayuonno-menexommynukayuonuou cemu « Mumepremny:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
HA OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB
- DOnextporHo-6nbmoreynas cucrtema PYJIH — O6C PYJIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas oubnuoreka onnain» http://www.biblioclub.ru
- OBC «lOpaiit» http://www.biblio-online.ru
- OBC «Koncynbrant crygaeHaTay www.studentlibrary.ru
- OBC «3uannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CUCTEMBI

N HHOPOPMAIMOHHOE

OBECIIEYHEHHME




- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCAmMoCmosamenbHol pabomol 00YHAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/ MO0V ™!

1. Kypc nexunii mo auctummae «MicroPython ajis yCTpoHCTB yMHOTO JOMay.

* - Bce yu4eOHO-METOAMYECKHNE MaTepUaibl JIJIi CAMOCTOSITEIIBHOM pabOThl 00YUYaIOIIUXCS
pa3MeNarTCcs B COOTBETCTBUM € JEHCTBYIOIUM NOPSAAKOM Ha cTpaHule qucuumiuisel B TYHUC!



PASPABOTYUK:

3aBenyrouuii kadeapoit
MaTeMaTHYeCKOTO0
MOJICITUPOBAHUS U
MCKYCCTBEHHOT'O MHTEJUICKTA

Maneix Muxann
JAmutpreBuy

[Honxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBeayromuit kadeapoit
MaTeMaTHIECKOTO
MOJICITUPOBAHHUS
HNCKYCCTBCHHOI'O MHTCJIJICKTA

Toonuce Damunus U.0.

Manbeix Muxaunmn
JAmutpuesnu

Honoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenyrouuii kadeapoit
MaTeMaTHYeCKOT0
MOJICITUPOBAHUS U
MCKYCCTBEHHOT'O MHTEJUICKTA

Iloonuce Damunus U.0.

Maneix Muxann
JAmutpreBuu

[Honxcnocms, BYIT

Toonuce Damunus U.0.
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